Abstract. The compounds, 7-methyl-3,5-diphenyl-5H-thiazolo[3,2-a]pyrimidine-6-carboxylic acid ethyl ester (1), 3-amino-2-cyano-7-methyl-5-phenyl-5H-thiazolo[3,2-a]pyrimidine-6-carboxylic acid methyl ester (2), 2-dimethylaminomethylene-7-methyl-3-oxo-5-phenyl-2,3-dihydro-5H-thiazolo[3,2-a]pyrimidine-6-carboxylic acid ethyl ester (3), 2-(3-cyano-benzylidene)-5-(4-hydroxy-phenyl)-7-methyl-3-oxo-2,3-dihydro-5H-thiazolo[3,2-a]pyrimidine-6-carboxylic acid methyl ester; with N, N-dimethyl-formamide (4) and 3-ethoxycarbonylmethyl-5-(4-hydroxy-3-methoxy-phenyl)-7-methyl-5H-thiazolo[3,2-a]pyrimidine-6-carboxylic acid methyl ester (5) have been synthesized and their structures evaluated crystallographically. Compound 1 crystallizes in the space group Pī with Z=8, with four molecules in the asymmetric unit. Compound 2 also crystallizes in the space group Pī with Z=4 wherein asymmetric unit accommodates two molecules. Compound 3 belongs to P 2 1 /c with Z=4, compound 4 crystallizes in P bc2 1 with Z= 4 and compound 5 belongs to Pī with Z=2. In all the above compounds, the aryl ring positioned at C5 of thiazolopyrimidine ring is almost perpendicular. In the case of compounds with substituted phenyl ring, aryl group-up conformation predominates. However, for compounds with unsubstituted phenyl ring, aryl group-down conformation is adopted. By varying the substituents at positions C2, C3, C6 and on the aryl at C5 in the main molecular scaffold of (1-5), we have observed significant differences in the intermolecular interaction patterns.
Introduction
Thiazolo [3,2-a] pyrimidine derivatives are potential bioactive molecules. These have been of interest due to their anti-microbial, 1 -5 anti-inflammatory 6 and anti-hypertensive activities. Thiazolo[3,2-a]pyrimidine compounds have interesting biological potentialities, particularly as inotropic agents and novel therapeutically active entities for severe neurodegenerative diseases. 7 In addition, thiazolo[3,2-a]pyrimidine derivatives have shown significant anti-malarial and HIV-RT inhibitory activities. Recently, a new series of thiazolo [3,2-a] pyrimidines have been identified to exhibit anti-inflammatory and anti-nociceptive activities. 8 In view of the tremendous application of this class of compounds, we have substituted different substituents on the thiazolopyrimidine ring at various positions. One of the objectives of these structure determinations was to investigate how the introduction of different * For correspondence substituents influences the supramolecular aggregations. We have recently reported a number of crystal structures of thiazolo [3,2-a] pyrimidine derivatives with various substituents.
9a-c In the present work we have investigated the role of functional groups on molecular geometry, conformation and generation of supramolecular assemblies in the solid state. In this regard, the understanding of molecular recognition processes enables a better understanding of the physical and chemical properties of the solid. It is a cooperative interplay amongst both strong hydrogen bonds and weak intermolecular interactions which dictate overall packing in the crystal lattice.
Experimental

Synthesis
Syntheses of compounds 1-5 is given in scheme 1. The compound 1 was synthesized according to the reported procedure 7 by treating 6-methyl-4-phenyl- 2-thioxo-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid ethyl ester with phenacyl-bromide in equimolar quantities. Compound 2 was prepared by reacting 6-methyl-4-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylic acid methyl ester with monobromo malanonitrile using strong base under warm condition. 10 Compound 3 was obtained by refluxing 6-methyl-4-phenyl-2-thioxo-1,2,3,4-tetrahydropyrimidine-5-carboxylic acid ethyl ester with dimethylformamide-dimethylacetal. Compound 4 was synthesized according to the procedure described 9a,11 by treating 4-(4-hydroxy-phenyl)-6-methyl-2-thioxo-1,2,3,4-tetrahydro-pyrimidine-5-carboxylic acid methyl ester with chloro-acetic acid and 3-cyano benzaldehyde in presence of sodium acetate. Synthesis of compound 5 was followed by the method reported earlier. 3 
X-ray diffraction analysis
Single crystals of compounds 1-5 were obtained by slow evaporation from a solution using ethylacetate, DMF and ethanol solvents for compounds 1-2, 3-4 and 5 respectively A good single crystal in each case was mounted along its largest dimension and used for data collection. The intensity data were collected on a Bruker Smart CCD Area Detector System using MoKα (0.71073Å) radiation in ω − scan mode. The data were reduced using SAINT-Plus. 12 The structure in each case was solved by Direct Methods and refined on F 2 using SHELX-97 13 package. All the non-hydrogen atoms were refined anisotropically. As the hydrogens were not readily revealed from difference Fourier maps, they were included in the ideal positions with fixed isotropic U values, and they were riding with their respective non-hydrogen atoms. The difference Fourier map, after the refinement, was essentially featureless in all cases.The mean plane calculations were done using the program PARST.
14 Diagrams and publication material were generated using ORTEP-3, 15 
Results and Discussion
Crystallography
Summary of crystallographic data and other structure refinement parameters of the compounds 1-5 are given in table 1. Table 2 gives hydrogen bond parameters in compounds 1-5. Table 3 gives the conformational parameters. The ORTEP view of the molecules 1-5 with atomic labeling (thermal ellipsoids drawn at 50% probability) is shown in figure 1 . Table 2 . Non-bonded interactions and possible hydrogen bonds (Å, (2) 3.120 (3) 3.977(5) 153 Symmetry code: ( i) -x+1,-y+1,-z+1 (ii) -x,-y+1,-z (iii) 1-x, 1-y, 1-z asymmetric unit respectively, whereas the compound 3 crystallizes in the monoclinic crystal system with one molecule in the asymmetric unit, compound 4 crystallizes in the orthorhombic crystal system along with a DMF solvent molecule. In all the compounds (1-5), the thiazolopyrimidine ring has almost similar substituent such as aryl, carboxylate and methyl groups at C5, C6 and C7 positions respectively. We have substituted nitrile, dimethyl-vinyl-amine and 3-cyanobenzylidene groups at C2 position in compounds 2, 3 and 4 respectively. The position C3 has different substituents such as, phenyl, amine, oxo, oxo and ethyl carboxylate groups in compounds 1-5 respectively. The separated by '/' correspond to the two molecules 2a and 2b in the asymmetric unit. The ring puckering parameters for the pyrimidine ring of compound 3 are Q(T) = 0.3084(2)Ǻ, ϕ(2) = −14.06 (2) • and θ(2) = 69.33 (1) • , the ring puckering parameters for the pyrim- In compounds 3, 4 and 5, the aryl ring is positioned in such a way that there are C-H. . . π (arene) intramolecular interactions. However, in compounds 1 and 2 the aryl ring almost bisects the pyrimidine ring. The orientation of the phenyl group at C5 is evidenced from the absence of intramolecular C-H. . . π interaction. The carboxylate group at C6 adopts cis conformation with respect to C6=C7 bond in compounds 1, 2, 3 and 5 because of intramolecular hydrogen bond between carbonyl group of ester and methyl substituent at C7, whereas in compound 4 it adopts trans conformation. In compound 5, the ethyl carboxylate group at C17 is almost parallel to the aryl ring with dihedral angle of 12.16
D-H·
• due to intramolecular carbonyl. . . π interaction 21 between the ethyl carboxylate and aryl ring, a similar feature was observed in another derivative reported earlier. In compound 4, the molecules are linked by two types of C-H. . .N interactions, i.e., C20-H20. . .N2 and C13-H13. . .N3. In the former interaction C20 (0.5+x, 2-y, z) acts as a hydrogen donor to the N2 (1.5-x, y, -0.5+z) atom of pyrimidine generating two dimensional sheets along 'a' axis, whereas in the later interaction C13 (0.5-x, y, 0.5+z) acts as a donor to N3 (0.5+x, 2-y, 1+z) of the nitrile group generating helical pattern running along 'c' axis. As in compound 1, it exhibits two types of C-H. . .O interactions, the former generates bifurcated bonds from two donors, C16 and C14, to the same acceptor O2 along 'a' axis and the latter C4-H4. . .O5 forms the zig-zag chain running along 'c' axis. C-H. . .Cg (Cg is the centroid of phenyl ring C11/C12/C13/C14/C15/C16) at a distance of 3.020Ǻ is also observed (table 2). In compound 5, C-H. . .N interaction is absent; instead molecules are linked into 
